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SUMIARY 


Force tests have been made in the Langley 
I4.- by 6 -foot vertical tunnel to determine the aerodynamic 
characteristics of an NACA OOO9 tapered semispan wing 
equipped with a plain and a balanced flap having three 
different included angles at the trailing edge, 

A comparison was made between lift and hinge-moment 
parameter values as calculated by existing methods from 
two-dimensional data and tne parameter values measured 
from the test data obtained, '[lie camp arisen showed that 
the differences between the .neasured values of the lift 
and hinge-moment parameters and the values calculated 
from two-dimensional data by lifting-surface theory were, 
in general, no greater than the differences betvi/een the 
measured values for wings of the same aspect ratio but 
with different chord distributions. 

The effects of overhang, gap, and trailing -edge 
angle on the lift and hinge-moment param.eters were similar 
to the effects previously found, in tests of two-dimens tonal 
models. Interference between bevel and overhang was 
indicated by the fact that the Incremental effects of the 
overhang on the hinge-moment parameters varied as the 
traillng-edge angle was increased. 
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INTRODUCTION 


A program Is being carried out by the NACA for the 
purpose of correlating section and finite-span data on 
control surfaces having various overhang and trailing-edge 
balances. As a part of this program tests have been made 
previously on a rectangular semispan tall surface 
(reference 1) and on an elliptical semispan wing 
Treference 2). Results of these correJ.ations showed that 
by the application of the Jones’ edge- velocity correction 
(reference 5) "to the Prandtl lifting-line theory fair 
agreement could be obtained between theory and experiment 
for the slope of the lift curve. Lifting -line -theory 
calculations of hinge -moment parameters are unsatisfactory 
in most cases, however, because the chordwise loading 
Induced by stream3.ine curvature, liiich is neglected by 
lifting-line theory, may be very im*portant with regard to 
the hinge-moment parameters. A correction for the effect 
of streamline curvature on the variation of hinge-moment 
coefficient with angle of attack was derived (reference i+) 
for wings of elliptical olan form. Application of thi.s' 
correction to values of the variation of hinge-mcment 
coefficient with angle of attack, computed from lifting- 
line theory, indicated good agreement v/ith the measured 
values for the models of references 1 and 2. In 
reference 5 lifting-surface-theory aspect-ratio corrections 
were developed for application to both lift and hinge- 
moment parameters, including the parameter of hinge-moment 
coefficient against flap deflection. These corrections 
were applied to the calculated parameters for comparison 
with the results of the present experimental investigation, 
which consisted of tests in three-dimensional flow of a 
tapered semi span wing. 


SMBOLS 


The results are given in the form of standard NACA 
coefficients of forces and moments. The coefficients and 
symbols used are defined as follows; 

C]j lift coefficient (L/qS) 

cj section lift coefficient (l/qc) 
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drag coefficient (D/qS) 

pitching-moment coefficient about 0,4.0c station at 
wing center line (l/qSc*) 

flap hinge-moment coefficient ^H/qc'^^b|>^ 

flap section hinge-moment coefficient (h/qcf^J 

twice lift of semispan model 
section lift 

twice drag of semi span moiiel 
twice pitching moment of semi span model 
twice flap hi.nge moment of semlspan model 
flap section hinge moment 
free-stream dynamic pressure (pV^/s) 
twice area of serais oan model 
airfoil section chord with flap neutral 
wing mean aerodynamic chord fM»A»Cf) 



root-mea.n-square chord of flap back of hinge line 

section chord of flap 

twice span of semlspan model 

twice span of flap 

air velocity 

mass density of air 

lateral distance measured perpendicular to root chord 
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A aspect ratio (b^/s) 

section chord of overhang 

a angle of attack of chord line 

ttQ angle of attack for infinite aspect ratio 

6 flap deflection relative to airfoil; positive when 
trailing edge is deflected downward 

0 tralllng-edge angle - included between upper and 

lower surfaces of airfoil contour at trailing edge 
(measured on model) 

k constant for deterittlnat ion of jet-boundary corrections 
for flap hinge moment 

E Jones’ edge-velocity correction factor (reference 5 ) 

Lift and hinge-moment parameters s 
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The subscript outside the parentheses inilcates the 
factor held constant in ietermining the parameter. 


APPAHATUS, MODEL, AHD TESTS 

yi. ‘ 

All tests were made in the Langloj I4.- by 6>?foot 
vertical tunnel, which is described in reference 6, 

The tapered semispan wing used in the tests had an 
NAG A 0009 profile (table I) and was built of laminated 
mahogany to the plan form, shown in figure 1 . The wing had 
a tip of revolution. The flap chord was 50 percent of the 
airfoil chords at each spanwlse station. Ihe aspect ratio 
of the wing and its reflection v;as 5, the taper ratio 

was 0 , 5 * 

Three flaps of the same plan form but with different 
included angles at the trailing edge wer.e used. The plans 
called for a model having s true-contour flap with a 
trailing edge angle of 11 , 6 ° and two beveled flaps virith 
trailing**»edge angles of 20 ° and 50°, Because of the diffi- 
culty of working the thin wooden trailing edge, these 
angles were not obtained exactly. The flap with airfoil 
contour had, by measurement of the model, an included 
angle of 11 . 1 ° and the twp beveled flaps had angles 
of 19.8® and 29.6°, respectively, as measured, Bach flap 
was tested with a nose of constant radius and with a 0 , 55 pf 

elliptical overhang. (See table II and fig. 1 .) The gap 
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between the nose of the flap anl the fixed portion of the 
wing ?/as 0,005c v;ide along the entire flap span. Each flap 
was tested with the gap open and with the gap sealed with 
impregnated fabric. 

The tapered wing was tested as a semispan model by 
mounting it in the tunnel with the inboard end adjacent to 
the wall of the tunnel, which thereby acted as a 
pefleetion plane (fig. 2), Ihe flow over the model simu- 
lated the flow over the right semispan of a complete wing 
Consisting of the test panel and its reflection mounted in 
an 8- by o-foot wind tunnel, (See figs. 1 and 2.) The 
model was supported entirely by the balance frame with a 
small clearance at the tunnel wall so that all forces and 
moments acting on the model could be measured. The flap 
hinge moment was measured by a calibrated torque rod and 
dial system (reference 2). 

The tests were made at a dynamic pressure of 13 
pounds per square foot, which corresponds to an air 
velocity of approximately 72 miles per hour at standard 
sea-level conditions. The test Reynol'''^s number 
was 1,_'4 oO ,006 based on the model mean aerodynamic chord 
of 2,08 feet. The effective Reynolds number (for maximum 
lift coefficient) was approximately 2,'j00,000 based on a 
turbulence factor of 1,95 for this tunnel. 

Tunnel-wall corrections, theoretically determined 
according to the method given in reference were applied 
to the data, No corrections were made for the effect of 
gap between the root section and the tunnel wall or the 
leakage around the supporting torque tube. The correctlcns 
applied (by addition) to the tunnel data were as follows: 

Aa c: 2.OI1.6 CLt 0.266 (in deg) 

ACl = -0.0152 

ACj, = 0.0505 01,^2 

ACn = 0.0066 

= “Lj 

is the total uncorrected lift Goefflcient, 


where G 
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Cl|. is the imcorrected lift coefficient due to flap 

deflection, and k is a constant dependent on the chord 
of the overhang as follows ; 


Cb/Cp 

k 

Radius 

0.55 

O.GIOI 

.0078 


DISCUSSION 

Lift 


A sumary of the lift parameters 


for the various 
the lift curves 
table III. The 
edge angle were 
have been found 
(reference 8). 
hang had small 

increased (as)^ I whereas 


and ( a § ) q 
C c L 

flap configurations, as determined from 
found in figures 5 to ili-> is given in 
effects of overhang, gap, and treiling- 
, in general, slrallar to the effects that 
in tests of two-dimensional miodels 
With the gap sealed, an increase in over- 
and Irregular effects on C 

Q j J. CIO ^ with the gap 


Xa 

open. 


and usually 
an increase 


in overhang reduced Cj_^ and usually increase 

Both Ct and (cL&)r< were increased either 
ha 

the gap or b^ reducing the trailing- edge angle 


by sealing 


A comparison of the lift-parameter values for the 
tapered viring of the present investigation with the values 
for the rectangular and elliptical plan forms of previous 
investigations (references 1 and 2) showed that the effect 
of the plan form on Gj^^ and irregular and 

usually is small (fig. 1^). 


Hinge MDm.ent 


Tiie curves of hinge-moment coefficient plotted against 
angle of attack are shown in figures 5 to 14. The range 
of angle of attack over which the flap showed a tendency 
to oscillate is represented by the dashed portions of the 
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ciirves. This oscillation resulted from an alternately 
stalled and ims tailed condition of the flap combined vlth 
the action of the elastic torque rod. Similar oscillations 
may be encountered in flight when a flexible control 
linkage is used. 


The hinge-moment parameters for the various arrange- 
ments tested are given in table HI. The tangent 
at a = QO of the hinge-moment curve f or 6 == 0° was 
used to evaluate whereas the difference in hinge - 

moment coefficient at a — 0° between 6 = 0° and 5° 
was used to evaluate C115. Although measured at only one 

point or over a small range, the values of the parameters 
ere useful in comparing the characteristics of the various 
balances and tr ailing-edge-angle arrangements tested. 

As has been found in tests of two-dimensional models 
(reference 8), decreasing the balance chord, decreasing 
the beveled -trailing-edge angle, and, in general, seeling 
the gap at the flap nose made the values of Cv, end 

become more negative (figs. 3 to 14) . The effects of gap, 
overhang, and trailing-edge angle on and are 

sximmarized in figure I6. 


The effects of the trailing-edge angle on the incre- 
ments of the hinge-moment parameters produced by overhang 
and by gap condition are shown in figure 17. Increases 
in the trailing-edge angle tended to decrease slightly 
the effect of the overhang on but to increase the 


effect on . (See fig, 17(a).) A correlation, presented 

in reference 9, of data on several different airfoil sections 
indicated that both the increments 

caused by given overhangs were very much smaller when the 
trailing-edge angle was large than when the trailing-edge 
angle was small. The data shown in figure 17, however, 
show an opposite effect on ACv, from that shown in 

*-^a 


reference 9. A mutual interference appears to exist 
between the effect of the overhang and the effect of the 
trailing-edge angle, which interference may account in 
part for the opposite effect on shown in figure 17 . 
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The effect of the bevel on the overhang is to 4^creas0 the 
effectiveness of the overhang because the bevel decreases the 
nega.tive pressure over the portion of the airfoil ahead of the 
flap hinge (reference 10), The break in the airfoil surface 
ahead of the overhang, however, creates a disturbance which 
thickens the boundary layer at the trailing edge and thereby 
increases the effectiveness of the bevel; the size and loca- 
tion of the disturbance and thus its effect on the boundary- 
layer thickness depends on the length and shape of the over- 
hang, The relative magnitude of the effects of the mutual 
interference of bevel and overhang on and will 

depend on the particular model as well as on the trailing- 
edge angle. Figure 17(b) shows that increases in the 
traillng-edge angle increased the Increments of and 

Cjjg caused by unsealing the gap. 


Figure l8 shows a comparison of the effect on flap 
hinge-moment coefficient of bevel and overhang when found 
separately and in combination. Except at large flap 
deflections, the increments of hinge-mornent coefficient 
caused by the adiition of the effects of overhang and 
bevel (each determined separately) were slightly different 
from the increments caused by overhang and bevel tested in 
combination. The difference indicates the small interfer- 
ence, previously mentioned, of trailing-edge angle and 
overhang, 

A comparison of the hinge-moment parameter values for 
the tapered wing of the present investigation with the 
values for the rectangular and elliptical control surfaces 
of previous investigations (references 1 and 2) showed 
that, in general, the plan form has a small and incon- 
sistent effect, (See fig. 15 •) 


Drag 

Although the .drag coefficients cannot be considered 
absolute because of unknown tunnel effects, the relative 
values may be independent of tunnel effects. The drag- 
coefficient values as functions of angle of attack at 
various flap deflections are shown in figures 5 to lij.. In 
figure 19 the drat coefficient is plotted against the lift 
coefficient with ""a = 0° and 6 varying from 0° to 30 ° 
for the plain sealed flap with three different trailing- 
edge angles i The drag coefficients were approximately the 
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same for all these arrangements at small lift coefficients 
and flap deflections. At large flap deflections the lift 
decreased with an increase of the traillng-edge angle for 
approximately the same amount of drag. 


Pitching Moment 


Ihe pitching-moment parameters 




(table III) indicate the position of the aerodynamic 
center with respect to the 0.i).0c point of the root chord, 
ilihen thp lift was varied by changing the angle of attack, 
with the flap neutral, the aerodynamic center was located 
at 0.28c ± O.OJc for the various flap arrangements tested. 
The aerodynamic center of lift due to flap deflection was 
located at O.^Sc i O.OI1.C. In general, increasing the 
angle at the trailing edge moved the aerodynamic centers 
due to angle of attack and to flap deflection forward. 

(See reference 11 .) 


Comparison of Calculated Values with Experimental 
Values of Finite-Wing Characteristics 

Table III presents the lift and hlnge-xnoment parameter 
values as measured from section data for use in calculating 
finite-span data, as measured from the present experimental 
data, and as calculated for the finite tapered wing from 
the section data. The section values for the plain flap 
were obtained from reference 12; the values for the 
elliptical-nose-overhang flap with the tralling-edge angle 
of 11. 1*^ were obtained from reference 8 and were corrected 
for tunnel effects, before the finite-span parameters were 
calculated, in a manner similar to the method presented 
in reference ?• The medium nose referred to in 
reference 8 had the same nose shape as the elliptical nose 
tested in the present investigation. Since the section 
data for the elliptical-nose-overhang flaps with trailing- 
edge angles of 19 ‘Q® and 29 ♦ 6° were not available, the 
parameter values were obtained by the addition of the 
increment caused by the effect of the overhang to the 
values for the plain flap with beveled trailing edge; any 
interference between the effects of traillng-edge angle 
and the effects of overhang have therefore been neglected 
in estimating the aerodynamic section parameters. 
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Lifting-line theory v/as used to calculate thQ lift 
and hinge-moment parameters from section data according 
to the methods suggested in references ij. and 8. The 
Jones ' edge-velocity correction to the lifting-line theory 
(reference 5) was applied in the computation of C-^ with 

the substitution of values for E for the elliptical plan 
form of the same aspect ratio, where E is the ratio of the 
semiperimeter to the span. The method developed in 
reference 5 £or use on a wing of elliptic plan form was 
applied in calculating the lift and hinge-moment parameters 
according to lifting-surface theory. 

In most cases, values of the lift parameters 
(table III) and of the hinge-moment parameters (table III 
and fig. 20) calculated by lifting-surface theory agreed 
more closely with the measured values than did values 
calculated by lifting-line theory with the Jones’ edge- 
velocity correction applied. Differences between the 
measured values of the lift and hinge-moment parameters 
and values calculated by lifting-surface theory were, in 
general, no greater than the differences noted in 
figure 15 between the measared values for wings of the 
same aspect ratio but with different chord distributions. 
For the flap with overhang, llftlng-line-theory calcu- 
lations of the hinge-moment parameters showed almost as 
good agreement vs^ith the measured values as lifting- surf ace- 
theory calculations. It appears that lifting-surface 
theory gives closer agreement between calculated and 
measured values for C];^ than for Chg* 


CO'NCLUSIONS 


The results of the present tests in three-dimensional 
flow of an NACA OOO 9 tapered semispan wing and a comparison 
with lift and hinge-moment parameters calculated from two- 
dimensional-flow data of previous investigations Indicated 
the following conclusions; 

1, The effects of overhang, gap, and trailing- edge 
angle on lift and hinge-moment parameters were, in general, 
similar to effects which previously had been found in tests 
of two-dimensional models. 



12 


NACA TH No. I2I4.8 


2. Interference between tr ailing-edge angle and 
overhang was indicated by the fact that the incremental 
effects of the overhang on the hinge-moment parameters 
varied as the traillng-edge angle was Increased. 

3. Differences between the measured values of the 
lift and hinge-moment parameters and values calculated 
from two-dimensional data by lifting- surface theory were, 
in general, no greater than the difference between the 
measured values for wings of the saine aspect ratio but 
with different chord distributions. 


Langley Memorial Aeronautical Laboratory 

National Advlsorjr Goumilttee for Aeronautics 
Langley Field, Va. , April 2, I9I4.6 
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NACA TN No. 1248 


Fig. 1 






Plain flap 


0.35c^ overhang 


AH cf the overhang, gap, and beveled -trailing edge combinations 
tested are shown by the above views. 
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Figure 1 Details of an NACA 0009 tapered semispan wing Aspect ratio, 3; 
area of model and its ref lection, If square feet, taper ratio, 0.5, c^/c=0.3. 
^e table E for ordinates of elliptical nose. 



Fig. 2 


Rectangular 
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^ Angle of aifack, a ^ deg 


F/gure 3 .-Aerodynamic characf eristics of a 
tapered semis pan wing having a 0.30 c plain 
flap . J ealed gap } 0 =//. / A=3 . 





Fig. 3 cont. 
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.03 



Angle of attack y oc, deg 
Figure 3 -Continued. Plain flap; sealed gap; 


Pitching-moment coefficient. 


F/ap hjnge-momenf coeff/cieni- , 
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Fig. 3 cone. 



Angle of attack^ oc^deg 


Figure 3 ,-Conctu ded. Plain flap', sealed gap 
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-ZO -16 -IZ -6 -4- O 4- 8 !Z 16 ZO 

Angle of attack, a , deg 

Figure 4- - Aerodynamic characteristics of a 
tapered semi span wing having a 0.30 c plain 
flap . 0. OOF c gap ; 0 =ii. I A =3 . 
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Fig. 4 cont. 



Angle of attack, a , deg 

Figure ^ .-Continued . Plain flap) 0.005c gap) 0“//./°. 



F/ap hinge-momenf coefficienf 


Fig, 4 cone 
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Fig. 5 



Angle of attack, oc , deg 


Figure 5 Aerodynamic characteristics of a 
tapered semispan wing having a 0.30c fiap 
with 0.35 Cf elllpticat overhang. Sealed gap-, 
0=11.1^', A^3. 



Fig. 5 cont. 
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Angle of attack , oc, deg 

Figure 5 .-Continued. 0.35cf overhang-, sealed gap', 0=11.1°. 



NACA TN No. 1248 


Fig. 5 cone. 
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Angle of aifack^ deg 

Figure F -Concluded. O.S5Cf overhang-^sealed gap)0=H.F 



Lift coefficient, 


Fig. 6 
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Angle of attack, oc , deg 


Figure 6 .-Aerodynamic characteriofics of a 
tapered semi span wing having a 0.30 c ftap 
with 0.35 Cf eiiipfical overhang. 0.005c gap-, 
0=ltJ^;A=3. 




NACA TN No. 1248 


Fig. 6 cont. 
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Angle of attack , oc^ deg 

Figure 6 ~ Confi nued . 035 Cf overhang-, O.OOFc gap j0dU°. 




Fig. 6 cone 




0 4 

tack, oCy de(^ 
35 Cf overhang y 






Lift coeff/cie/7ti 
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F 



Angle of affaef, w, deg 


Figure 7 .-Aerodynamic cha racier i sties of a 
tapered semispan wing having a 030c beveled- 
fraijlng-edge plain flap, dealed gofp j 0 =/9.8°} 

A = S. 



Fig. 7 cont. 
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Angle of attack ^ cc ^ deg 
Figure 7 -Continued. Plain flap-, sealed gap) 0=19.8° 
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Fig, 7 cone. 
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Ang/e of affack^ ccjdeg 


Figure 7 .-Cone! uded. Plain flap-, sealed gap-, 0=19.8'^. 



Lift coeff/denf^ C, 


Fig. 8 
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-ZO -16 -!Z -8 0 ^ 6 !Z 16 80 


Angle of attack ^ ocy deg • 

Figure 8 Aerodynamic charactensfice of a 
tapered ce mis pan wing having a 0.30c beveled' 
traiUng-edge plain flap . O.OOFc gap } 0=19.8^^ 
A^3. 





F/ap hinge-momenf coeff/cienf, 


Fig. 8 cone 



eluded. Plain flapj 0.005c gapj 0=^I9.8°» 
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Fig. 9 



Angle of affacky ccy deg 


Figure 9 -Aerodynamic characteristics of a 
tapered semispan wing having a 0.30c beveled- 
traii ing-edge flap with a 0.35cf eliiptical overhang. 
5eated gap-, 0=19.8^ A= 3. 



Fig. 9 cont. 
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Angle of ofttack^ a, deg 
Figure 9 ,-Conl/nued. 0.3Fcf overhang-, sealed gap 
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Fig. 9 cone. 
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Angle of affack^ cc, deg 


Figure 9 -Concluded. 0.35 Cf overhang-, sealed gap'j0= I9.&I 



Fig. 10 


NACA TN No. 1248 



-zo -16 -tz -a 0 4 a /z /6 zo 

Angle of affackj aCy deg 

Figure 10 -Aerodynamic characferisfics of a 
tapered ee mi span wing having a 0.30c beveled- 
f railing - edge flap with a 0.35 Cf elliptical overhang. 
0.005c gap j 0=19.8°) A 3. 
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Fig. 10 cont. 



-ZO -16 -!Z -8-4- 0 4 8 /Z /6 ZO 


Angle of affackf cc, deg 

Figure 10 .-Continued. 0.35cf overhang 'jO.OOFc gap-, 0=19.8° 


Pitching-momen f coefficienf, 




r/ap h/nge -moment coefficient^ 


Fig. 10 cone. 


NACA TN No, 1248 



-ZO -16 -!Z -Q -4 0 ^ & tZ !6 ZD 


Angle of aftack, oc , cfeg 

Figure !0 - Con eluded. 0.36cf oyerhang-y 0.005c gap‘, 0d9.8i 
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Fig. 11 
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*** COMMITTEE F0« AEROHAUTICS “ 

L. 1 1 1 1 




-ZO -16 -fZ -6 -4- O 4- 6 /Z /6 ZO 


Angle of attack, <x, deg 

Figure // .-Aerodynamic characteristics of a 

tapered semis pan wing having a 0.30 c beveled- 
fraiUng - edge plain flap. Sealed gap 0=Z9.6°} 
A=3. 



Fig, 11 cont. 
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Angle of attack, cc, deg 
Figure // -Continued . Plain flap’, sealed gap', 0^Z9.6°. 
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Fig. 11 cone. 
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Angle of affackja y deg 

F/gure II .-Concluded . Plain flap-^ sealed gap-, 0=29,6^. 



L iff coeffic/en f 
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- 2.0 -!6 -12 -8 -4 0 4 8 /2 /6 20 

Ang/e of af/ack, oo , o/eg 

Figure iZ.- Aerodynamic c/iarac/erisi/cs of a 
tapered semi span wing /lav/ng a 0.30c beve/ed- 
frai/ing - edge p/ain f/ap . 0. 005 c gap ^ 0 =■ 29. 6 ° 
A = 3. 
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Fig. 12 cont. 



-10 -16 -/a -8 -4 O ^ 8 18 f6 80 


Angle of attack, a:, degf 
Figure 18 Continued. Piain flap*, 0.005c gap*, 0^89.6° 




F/ap h -mom en f coeff/c/ en f. 


Fig. 12 cone. 
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Angle of attack, a, deg 


Figure IZ,-Concl uded. Plain flap-, 0.005c gap^ 0=Z9.6Z 



NACA TN No. 1248 


Fig. 13 



-ZO -16 -!Z -6 -4- O 4- 8 /2. !6 10 

Ang/e of attack^ a, deg 

Figure 13 -Aerodynamic characier/sficc of a 
tapered semi span wing having a 0.30 c heveied- 
t railing - edge flap with a 0.35cf elllpfical overhang. 
Se a led gap j 0 A = 3. 


Fig. 13 cont. 
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-ZO -16 -!Z -8 -4-0 4 8 !Z 16 ZO 


Angle of aifack, cc, deg 
Figure /3.-Confi nued. O.SFcf overhang ’^seciled gap-^ 0=29.6^. 



F/ap hinge -moment coeff/cient. 
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Fig. 13 cone. 
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Figure i3 Cone i acted. 0.35cf overhang', sealed gap', 0=Z9F 





Fig. 14 
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-ZO -16 -!Z -8 -4 O 4-6 !Z 16 20 

Angle of attack, a, deg 

Figure 14-.- Aerodynamic characteristics of a 
tapered semis pan wing having a 0.30 c beveted- 
trai hng- edge flap with a 0.35cf elliptical overhang. 
0. 005 c gap ^ 0 ^ 29.6'^} A- 3 . 
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Fig. 14 cont. 



-to '16 -12 -8 -4- 0 ^ 8 12 16 20 

Angle of attack , oc^ deg 

Figure 14- Con fi nued.0.35cf^ overhang-, 0.005c gapj0=Z9.6°. 




Fig. 14 cone 



FiguTi 
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Fig. 15a 





Fig. 15b 
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Overhang, cl Cf 
(b) 0.005c gap. 


r <gure 15. - Concluded. 
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Fig. 16 



F/gurs 16 .-Variation of flap hinge-moment 
parameters with trait ing-edge angle for 
a tapered semispan wing. 0.30c flap;A-3. 
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Fig. 17 
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Fig. 18a 



Figure J6 -Comparison of effect on flap hinge- 
moment coefficient of bevei and overhang when found 
separately and in combination on a tapered 
sem/span wing with a 0.30c seated flap. A- 3. 



Increment of flap hinge-mometpt coefficient,, A Cf^ 


Fig. 18b 
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-24 -16 -8 O 8 16 24 

Angle of attack, a, deg 
(b) 6=0° 

Figure 18 .-Concluded. 




Drag coefficient^^ Co 
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Fig. 19 



Figure i9, - Drag coefficient as a function 
of lift coefficient for a tapered semi- 
span wing with a 0.30c piain seated 
flap having various trai ting -edge angles, 

of ^0 y ^3 * 




Fig. 20 a 
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Trail ing-edge angle . 0 y deg 
fa) Plain flap. 

Figure ZO. -Variation of flap hinge-moment 
parameters with trail Ing-edge angle for 
a tapered semis pan wing, 0.30c flap; A =3- 
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Fig. 20b 





